Whole cell and single-channel properties of a unique voltage-activated sustained calcium current identified in teleost retinal horizontal cells.
1. A voltage-activated, sustained calcium current in white bass retinal cone horizontal cells was characterized on the basis of electrophysiological and pharmacological criteria. Studies were performed with the use of a combination of whole cell and single-channel analysis of outside-out excised patches from isolated, cultured retinal horizontal cells. 2. We found that the white bass sustained calcium channel represents a unique type of calcium channel. On the basis of our analysis, it does not fall into any current classification scheme. The horizontal cell channel shares some biophysical and pharmacological properties with the typical high-voltage-activated L-type channel, but it also has features in common with the P-type channel. 3. The biophysical characteristics of the channel were most typical of an L-type channel. It activated above -30 mV membrane potential and only very slowly inactivated. It had a single-channel conductance of 25 pS. 4. Like the typical L-type current, the horizontal cell current was sensitive to the dihydropyridine agonist Bay K 8644. It prolonged the channel open time, which resulted in a large increase in macroscopic current flow into the cell. However, unlike the typical L current, dihydropyridine antagonists (nifedipine, nimodipine, etc.) as well as the specific L-channel inhibitor diltiazem were only moderately effective at best. 5. In a previous study, we found the current was antagonized by a factor found in funnel-web spider toxin. Here we show that the current is completely blocked by low doses of omega-agatoxin IVA. These are characteristics of the P-type calcium channel. But unlike the P current, the horizontal cell current is relatively insensitive to low or high doses of omega-conotoxin MVIIC. 6. The overall combination of calcium channel characteristics sets apart the calcium channel in bass horizontal cells from previously described channels. It appears to be a unique, tissue-specific ion channel, which we have labeled the PL channel.